K14-EGFP-miR-31 transgenic mice have high susceptibility to chemical-induced squamous cell tumorigenesis that is associating with Ku80 repression.
Squamous cell carcinoma (SCC) occurring in the head and neck region and the esophagus causes tremendous cancer mortality around the world. miR-31 is among the most eminently upregulated MicroRNAs in SCC, when it occurs in the head and neck region and the esophagus. We established miR-31 transgenic mouse lines, in which miR-31 is under the control of the K14 promoter. 4-nitroquinoline 1-oxide (4NQO) is a mutagen that causes double strand breaks. The transgenic mice exhibited a higher potential for tumor induction than wild-type (Wt) mice of the tongue and esophagus after 4NQO treatment. After 4NQO treatment or irradiation, p-γH2AX expression in squamous epithelium of transgenic mice was increased more than in Wt mice. Exogenous expression of miR-31 was also found to be associated with the higher p-γH2AX expression induced by 4NQO in human oral SCC (OSCC) cell lines. The repair genes PARP1 and Ku80 were validated as new targets of miR-31 in human OSCC cell lines, and were found to be downregulated in the squamous epithelium of the tongue in transgenic mice. However, only the downregulation of Ku80 was essential for maintaining the high level of p-γH2AX induced by 4NQO in OSCC cells. Inverse expression profiles for miR-31 and Ku80 were noted in human OSCC tissue. Our study identifies the high sensitivity of K14-EGFP-miR-31 transgenic mice to chemical carcinogen-induced squamous cell tumorigenesis and shows that this seems to be associated with the downregulation of Ku80 and an impairment of repair activity in squamous cells, which are mediated by miR-31.